Heme oxygenase in the rat ovary: immunohistochemical localization and possible role in steroidogenesis.
The objectives of this study were to determine if heme oxygenase (HO), which catalyzes the degradation of heme and the formation of carbon monoxide (CO), is localized in the rat ovary and, if so, to determine if hemin (a substrate for HO) or chromium mesoporphyrin (CrMP, an inhibitor of HO), alter basal or gonadotropin-induced steroidogenesis. The hypothesis was that CO produced endogenously by HO suppresses steroid hormone production by the ovary similar to the action of nitric oxide. For the histological localization of HO, sections of ovaries obtained from mature Holtzman Sprague-Dawley rats were immunostained for two of the HO isoforms, HO-1 and HO-2. Theca cells and granulosa cells of follicles and luteal cells stained for HO-1, whereas the ovarian stroma showed a low intensity of staining. Theca, granulosa cells, and corpora lutea as well as the ovarian stroma exhibited HO-2 staining. HO-2 immunostaining appeared more intense for theca cells than granulosa cells. In the study of steroidogenesis, three daily injections of hemin stimulated basal- and gonadotropin-induced androstenedione and estradiol secretion from ovaries of pregnant mare serum gonadotropin-treated immature rats in vitro, but had no effect on progesterone production. A similar treatment with CrMP suppressed basal- and gonadotropin-induced secretion of progesterone and androstenedione, but had no effect on estradiol production. These data, taken together, show the existence of HO in the rat ovary and suggest a possible stimulatory role of endogenous CO in the production of ovarian steroids.